INTRODUCTION
In [3] , Mather 's theory about minimizing measures for the action of time periodic Lagrangians is developed for the autonomous case (time independent). Further developments were obtained by Contreras, Delgado, Iturriaga and Mane in [ 1 ] .
In this work we study a special Lagrangian on the two dimensional torus (two degrees of freedom and periodic on each spatial coordinate). In the model considered here there exist a non-trivial magnetic potential vector but there is no eletrostatic potential. This model appears in phenomena related to the Hall effect.
The objective is to study the The minimal action function is convex and superlinear and many interesting properties of the Euler-Lagrange flow can be derived from its behaviour, see [2] , [4] and [7] . For instance, if u is an extremal point for /?, then there exists an ergodic minimal measure with rotation vector u. However, in general, ,~ may have non trivial linear domains ("plateau"), which are convex sets such that the restriction of (3 is an affine function.
In the case of the torus it is easy to see, as [3] In figure 1 we show the graph of (3(0, h) as a function of h.
MATHER SETS FOR LAGRANGIANS ASSOCIATED TO MAGNETIC FIELDS
As it was pointed out in the beginning of this introduction, the set of inflection points K (defined by 81a2 -82al = 0) is always non-empty. Under Theorem A will be proven in section 1 and Theorem B in section 2.
EXISTENCE OF PLATEAU FOR THE MINIMAL ACTION FUNCTION
We recall that the minimal action function ,~ is convex in u and from Theorem 1 [3] , the total energy is constant in the support of any minimizing measure.
We will show that /3 has a plateau when restricted to vertical line (0, h), h E R. Finally for (0, h) outside the interval {0~ x I), estimates analogous to the one used in the previous case show that the solutions (0, ht) and ( 2, ht) are global minimizers. 
THE TWIST MAP
In this section we show Theorem B, that is, the existence of a twist map defined by the first return map associated with a certain tranversal section.
We will need first the following proposition: Observe that X2(tO) > 0, otherwise, by convexity of z(t) it will never hit the side Xl = ~. Now we will show that under appropriate conditions and using certain variables there exists a twist map induced by the first return on the torus to xl = 0. First we will show that under these assumptions a trajectory beginning in x 1 = 0 will hit x 1 = 1 / 2. The same reasoning, after that, will produce a sucessive hitting in x I = 1.
This procedure will induce a first return map that ,as we will show later, is a twist map. However, it will be necessary that the energy (velocity) of a solution z(t) is large enough in order to cross from xl = 0 to xl = l.
First we will need the next theorem. Proof. -The proof is by contradiction.
Start with some initial condition Suppose Xl ( t) ~ 0 for t in the interval (0; b), then there is a function y(x) such that ~2(t) = y(xl(t)).
Let Therefore, A is constant along the trajectory z(t). 
